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Before the introduction of subfascial endoscopic
perforator surgery (SEPS), subfascial ligation of per-
forators using multiple stab incisions or the classical
Linton procedure were preferred to treat patients
with incompetent perforating veins and chronic
venous disease (CVD). One of the major drawbacks
of these surgical techniques was the high incidence
of wound healing problems causing a prolonged
hospital stay and increased costs.1 SEPS was finally
introduced as an alternative because of the possibili-
ty of ligating perforator veins by making an incision
in a nondiseased skin area. Yet many surgeons con-
sidered SEPS to be a technique that could be per-
formed only once because extensive scarring and
narrowing of the subfascial space make redone pro-
cedures impossible.1,2
It was the purpose of our study to evaluate the
feasibility and safety of SEPS as a redone procedure
after previous endoscopic treatment. Besides pre-
senting a feasibility study, we tried to analyze the
reasons for the initial failure of the endoscopic
technique. 
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Purpose: In many hospitals and medical practices, subfascial endoscopic perforator
surgery (SEPS) has become the treatment of choice in patients with incompetent perfo-
rator veins and active venous ulcers. A substantial number of surgeons consider SEPS to
be an operation that can be performed only once because extensive scarring and nar-
rowing of the subfascial space make a second endoscopic operation impossible. It is the
purpose of this report to prove the feasibility, efficacy, and safety of a second SEPS pro-
cedure.
Methods: Within a period of 30 months, 105 primary SEPS procedures were performed
in patients with healed or still active ulcers. In addition to these cases, within a period
of 30 months, a consecutive number of 19 patients were examined and scheduled for a
second SEPS procedure. All patients were in class 5 with healed ulcers or in class 6 with
still active ulcers. The CEAP classification of the American Venous Forum was used to
evaluate the results and to calculate the clinical, disability, and outcome scores. The
redone operation was performed by using CO2 insufflation, a dual-port technique, and
subfascial balloon dissection.
Results: In two patients conversion to a conventional procedure was necessary. There
were no major complications, but there was a 21% incidence of minor problems, such as
hematoma or cellulitis. The mean total clinical score improved after surgery from 7.91
to 3.23 (P < .01), the disability score changed from 1.10 to 0.57 after surgery (P < .02),
and the clinical outcome score was 1.47 after surgery (P < .001). Cumulative ulcer heal-
ing could be achieved in 85.8% of class 6 patients. Failure analysis revealed that an
incomplete subfascial dissection had been performed during the first endoscopic opera-
tion. A septum intermusculare medialis or an intact deep posterior fascia with incompe-
tent Cockett II perforators were major factors contributing to the initial treatment fail-
ures. In addition to incompetent perforators, postthrombotic deep venous reflux was
seen in eight (42.1%) patients, and four (21%) patients had a combination of secondary
reflux and obstruction.
Conclusion: Subfascial endoscopic procedures can be redone safely. In addition to explor-
ing the superficial posterior compartment, the deep posterior compartment must be
opened to prevent recurrent symptoms in patients with incompetent perforator veins.  
(J Vasc Surg 1999;30:720-6.)
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MATERIAL AND METHODS
Within a period of 30 months, 105 primary
SEPS procedures were performed in patients of class
5 or class 6. In addition to these patients, a consec-
utive number of 23 patients were referred to our
department in whom endoscopic exploration of the
subfascial space had already been performed. With
the exception of five patients, all had undergone
surgery in three different institutions. The mean age
of all patients treated was 66.5 years (range, 41-91
years).
In four patients there was a deterioration from
class 3 or 4 to class 5 or 6 of the CEAP classification
of the American Venous Forum after the first endo-
scopic treatment.3,4 In the remaining patients, there
was no improvement of the clinical symptoms.
All patients considered for the redone operation
were either in class 5, with severe skin changes,
hyperpigmentation, lipodermatosclerosis, and a
healed ulcer, or in class 6, with still active ulcers.
Except for four patients, the remaining 19 patients
gave informed consent after a detailed explanation of
the risks and the lack of sufficient experience with
redone SEPS. In addition to these 23 patients, three
patients were seen with recurrent symptoms and
class 4 CEAP classification who had not been sched-
uled for a redone SEPS procedure at that time. Most
patients came from departments of surgery where,
according to the statistics published by these institu-
tions, more than 100 SEPS procedures a year are
performed, preferring single-port access without
CO2 insufflation.
Preoperative evaluation consisted of color duplex
scanning and ascending phlebography. In selected
cases only descending phlebography was performed.
Deep venous reflux was assessed according to duplex
scanning and phlebographic criteria by using the
grading reported by Kistner.5,6
Reflux was assessed by color flow duplex ultra-
sound scanning performed by a surgical resident. All
measurements were made by using a linear array
transducer with a 7.5-MHZ probe for superficial
veins or a 5.0-MHZ probe for deep veins (BK
Medical) with the patient in a near-upright standing
position. The criterion for insufficiency was reversed
venous flow demonstrated on the Doppler scan
spectral display during the relaxation phase after
active dorsiflexion or manual calf compression and
duration of reflux for more than 0.3 seconds. The
number, presence, and absence of all perforating
veins was noted and described irrespective of
whether they were competent.7
Arterial insufficiency was ruled out by the pres-
JOURNAL OF VASCULAR SURGERY
Volume 30, Number 4 Kolvenbach, Ramadan, and Schwierz 721
ence of palpable pedal pulses or an ankle brachial
index greater than 0.8.
Patients were regularly seen postoperatively in 3-
month intervals in the outpatient department.
Ascending phlebography was performed in one
patient after the redone operation to rule out calf
vein thrombosis.
Surgical therapy. Elimination of superficial reflux
was performed by using standard techniques. The pro-
cedure consisted of division and ligation at the saphe-
nofemoral junction, followed by stripping from the
groin distally by using an inversion technique.
Endoscopic perforator disruption was done by
using a double-port technique and CO2 insufflation
to achieve optimal exposure.8 In 12 (63.1%) patients
a balloon dissector was introduced after incising the
crural fascia and then serially inflated with saline. The
balloon dissector consisted of a 300-cc capacity bal-
loon, with a protective removable cover and a guide
rod (Spacemaker General Surgical Innovations,
Cupertino, Calif).9 All patients were placed in the
Trendelenburg position and operated on without a
tourniquet.
CO2 was insufflated into the space created with
balloon dissection, and all perforators accessible in
the superficial posterior compartment were ligated.
Additionally, the deep posterior compartment was
opened (lamina profunda) by dissection of the deep
fascia, permitting clip ligation of all perforating veins
in this region. In some patients there was a septum
intermusculare, which is basically a duplicature
formed by the superficial posterior fascia and the
deep posterior fascia. Special care was taken in dis-
secting this structure to avoid overlooking Cockett
perforators, which had been missed the first time. At
the end of each operation, a silicone drainage was
placed in the subfascial space and removed on the
first postoperative day. The fascia was not closed,
and all patients were mobilized in the evening of the
operation.
We did not differentiate between incompetent
and competent perforators but tried to clip all per-
forating veins, believing that those that were still
competent might become incompetent later in life,
particularly if deep venous reflux was present.
In all patients postprocedural anticoagulation
consisted of a single-shot dosage of low molecular
weight heparin only. Antithrombotic prophylaxis
was discontinued after hospital discharge.
Patients were advised to continue wearing com-
pression stockings after surgery.
CEAP classification. We used the CEAP classifi-
cation of the Consensus Committee of the American
JOURNAL OF VASCULAR SURGERY
722 Kolvenbach, Ramadan, and Schwierz October 1999
Venous Forum to describe our patients and their
results.3,4 The CVD classification within a limb was
the primary outcome evaluated and was considered to
be a continuous variable.10
In brief, C relates to clinical signs. All of our
patients considered for surgery were either in class 5
or class 6, with an active ulcer (Table I). E relates to
etiologic factors, either primary or secondary. A
relates to anatomical distribution, either superficial,
deep, or perforators. P relates to pathophysiologic
dysfunction, such as reflux, obstruction, or a combi-
nation of both. Preoperative and postoperative clin-
ical severity and disability scores determined with
the CEAP method were calculated for each patient
and compared before and after surgery. In patients
with ulcers, the recurrence rate and the average heal-
ing time were calculated. Limbs were examined to
assess the extent of lipodermatosclerosis, swelling,
pigmentation ulcer size and number, venous claudi-
cation, and pain. All these parameters were included
in the scoring system.
The clinical severity score is a quantitative
method used to estimate disease severity. Each cate-
gory is rated for severity on a scale of 0 to 3; the rat-
ings were added, and mean values were given as pre-
viously described. The disability score describes the
patients ability to live without support (0, asympto-
matic; 1, symptomatic—can function with support
device; 2, can work 8 hours a day only with support
device; and 3, unable to work even with support
device). Elderly patients were asked how they could
cope with their daily activities to estimate the values
required for calculating the disability score.4,6
Statistical analysis was performed with SPSS soft-
ware (SPSS Inc, Chicago, Ill) with unpaired t tests to
compare the mean classification among the groups.
Statistical analysis included Kaplan-Meier survival
analysis to estimate cumulative ulcer healing. Dif-
ferences in outcome were analyzed by using the log-
rank test. Mean values and SDs were given, and P
values of less than .05 were considered significant.
All data were prospectively stored and analyzed.
RESULTS
According to the data we could obtain from the
referring doctor, the surgical records, or the patients
themselves, except for two cases the initial opera-
tions had been performed by using a single-port
technique without CO2 insufflation. The surgical
records of the primary SEPS procedures were only
available for nine patients. However, they did not
provide any information about the number of perfo-
rator veins ligated or whether endoscopy was per-
formed in the superficial posterior compartment
only.
In two patients we had to switch to a conven-
tional operation. We were not able to obtain appro-
priate exposure in patient 2 because of bleeding
from a divided perforator and a dislodged clip or in
patient 4 because of extensive scarring and lipoder-
matosclerosis. In both cases ulcer excision was per-
formed. One of them required subsequent split skin
Table I. Patient demographic data and CEAP classification
Patient No. Sex Length of stay Age (y) C E A P
1 M 1 41 5 Primary Superficial, deep, perforators Reflux
2 M 2 78 5 Primary Superficial, deep, perforators Reflux
3 M 5 91 6 Secondary Deep, perforators Reflux, obstruction
4 M 0 80 6 Secondary Superficial, deep Reflux, obstruction
5 M 1 77 5 Secondary Superficial, deep, perforators Reflux
6 F 2 65 5 Secondary Perforators Reflux, obstruction
7 F 2 58 6 Primary Superficial, perforators Reflux
8 M 2 43 6 Primary Superficial, perforators Reflux
9 F 3 90 5 Primary Superficial, perforators Reflux
10 M 2 79 6 Primary Superficial, perforators Reflux
11 F 8 74 6 Secondary Superficial, deep, perforators Reflux
12 F 2 55 6 Primary Superficial, perforators Reflux
13 M 1 69 5 Primary Perforators Reflux
14 M 2 47 6 Primary Superficial, perforators Reflux
15 F 4 83 5 Secondary Superficial, deep Reflux, obstruction
16 M 1 43 5 Secondary Superficial, perforators Reflux
17 M 1 79 6 Primary Superficial, perforators Reflux
18 M 2 74 5 Secondary Superficial, deep, perforators Reflux, obstruction
19 F 0 41 6 Primary Superficial Reflux
C, Class; E, etiology, primary or secondary; A, anatomy, superficial, deep, or perforators; P, pathophysiology, reflux, obstruction, or a
combination of both.
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grafting. Both patients were included in our analysis
on an intention-to-treat basis.
Temporary saphenous nerve neuralgia was seen
in one patient in whom saphenous vein stripping
combined with redone SEPS had to be performed.
In two patients hematomas were seen after surgery
but did not require a further operation. Cellulitis
developed in one patient with an ulcer, and this
patient was treated with oral antibiotics for 7 days
(Table II).
The total rate of minor complications was 21%
not counting the two patients in whom conversion
to a conventional procedure occurred. We consid-
ered this a change of surgical techniques rather than
a complication, as in laparoscopic surgery.
There was one patient with bilateral disease and
an SEPS procedure that had initially been performed
on both limbs. Only the leg with the higher clinical
score was included in our analysis.
The total mean clinical score decreased from
7.91 ± 0.45 before surgery to 3.23 ± 0.47 after
surgery (P < .01). The disability score changed from
1.10 ± 0.87 to 0.57 ± 0.69 after surgery (P < .02).
The clinical outcome score was 1.47 ± 0.24
before surgery (P < .001; scale: –3 to 3 [no change
= 0 and asymptomatic = 3]). Excellent results were
seen in four (21%) patients, a postoperative improve-
ment in 52.6%, and no change in four (21%)
patients. There was no deterioration in any patient
after redone SEPS.
Mean postprocedural hospital stay was 1.9 days,
ranging from half a day when the operation was per-
formed as an outpatient procedure to a maximum of
8 days. The indication for the redone procedure
were patients in class 5 and 6 only at the present
time (Table I). The mean number of perforators
found intraoperatively was 3.4. Preoperative duplex
examination had shown an average of two incompe-
tent perforators. In contrast to our preoperative
duplex evaluation, we detected incompetent
Cockett II perforator veins in 9 of 10 patients who
were in class 6. Incompetent paratibial perforators
only were seen in one patient with an ulcer.
There were only two patients in whom SEPS was
performed as the sole surgical procedure. In the
majority of patients, adjunctive procedures, such as
saphenous vein ligation, were necessary. In two
patients the lesser saphenous vein and its tributaries
were ligated. Complete ligation of all tributaries in
the groin was still necessary in 12 (63.1%) patients.
In 2 (10.5%) patients complete stripping of the
greater saphenous vein was required, and in four
(21.0%) patients partial greater saphenous vein strip-
ping with a distal incision below the knee was per-
formed.
Residual perforators that had been overlooked
initially or perforating veins that had become incom-
petent after the first SEPS procedure were seen
endoscopically in the superficial posterior and the
deep posterior compartment. This was particularly
true for Cockett II perforators in an intramuscular
septum or those perforators accessible only after dis-
secting the deep posterior fascia. The intraoperative
video recordings were all reviewed by an investigator
who was not directly involved in the redone SEPS
procedure. He had to count the number of perfora-
tors clipped and to look specifically for the integrity
of the deep posterior fascia and the presence of an
intact intermuscular septum. A clear judgement
could not be made in three patients. The deep pos-
terior fascia was still intact in 11 patients. Adding the
three patients in whom a clear decision could not be
made, we assumed that in at least 13 patients the
deep fascia had not initially been incised.
Before performing the redone procedure, the
patient’s compliance with regard to wearing com-
pression stockings was evaluated. Only 57.8% of the
patients treated with SEPS had worn compression
stockings after the first SEPS procedure. After the
second operation, this number had increased to
68.4%.
The redone endoscopy took 49 ± 13.2 minutes
or at least half of the total operating time (90.2 ±
28.9 minutes). In one patient with a hematoma, oral
analgesics had to be given up to the 10th postoper-
ative day (Table III).
In the class 5 group there was one patient with a
recurrent ulcer seen 14 months after the redone
SEPS procedure.
The cumulative ulcer healing rate was 85.8% in
class 6 patients after a mean follow-up period of 8.94
± 6.2 months. Ulcer healing time was 32 ± 15.0
days. Ulcer healing could not be achieved in one
patient, although there was a decrease in size from
Table II. Number of complications, including two
patients in whom conversion to a conventional pro-
cedure was necessary
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more than 3 cm to less than 1 cm. This patient had
an ulcer history of more than 35 years.
There have been no further recurrent ulcers thus
far. Two patients were lost to follow-up after com-
plete ulcer healing had been achieved.
There was no significant difference with regard
to the ulcer recurrence rate in patients who were ini-
tially in class 5 or 6. According to the anatomic and
pathophysiologic findings, eight (42.1%) patients
had deep venous reflux, and four (21.0%) patients
had a combination of obstruction and reflux. A
recurrence of symptoms such as leg swelling was
observed in one patient 6 months after surgery but
without any signs of ulcer recurrence. She was one
of the few patients with primary deep venous reflux.
The patient with a recurrent ulcer and the patient in
whom complete ulcer healing could not be achieved
had deep venous reflux combined with incompetent
perforator veins. Both patients had a history of deep
venous thrombosis. According to their preoperative
evaluation, there was no residual obstruction. 
DISCUSSION
One approach to the treatment of chronic
venous insufficiency is SEPS, which was introduced
by Hauer et al.1 In his single-port approach, stan-
dard instruments were used in combination with a
surgical scope that had an integral working channel
for the instruments.
In the dual-port approach, one port is used for
the scope, and the other is used for insertion of
laparoscopic instruments. More recently, an endo-
scope was developed with a working channel, per-
mitting the surgeon to choose between CO2 insuf-
flation or a gasless technique. The instrument
requires a single 15-mm incision only. The advan-
tage of CO2 insufflation is that the whole subfascial
space is distended.2
Failure of ulcer healing was reported to be as
high as 2.5% to 11% after SEPS. In a prospective
study Pierik et al7 showed that there is a direct rela-
tion between delayed ulcer healing and residual
incompetent perforators. The ulcers of three
patients did not heal after SEPS because of residual
incompetent perforators. These investigators under-
line the importance of exploring the entire subfascial
area and splitting the septum intermusculare medi-
alis when present.
Our still limited data do not allow the conclusion
that CO2 insufflation is superior to SEPS by using an
open technique. Having personal experience with
both techniques, complete and thorough subfascial
dissection can probably be performed irrespective of
whether CO2 insufflation is used. The superiority of
one technique over the other can only be proved in
a controlled clinical study.11
According to our intraoperative findings, in all
patients the initial SEPS procedure was performed
primarily in the posterior superficial compartment.
Consequently, Cockett II perforators remained
undetected. A completely intact septum intermuscu-
lare was another reason why only incomplete perfo-
rator disruption had initially been performed. This
can easily happen when a septum intermusculare is
only partially taken down or when the surgeon does
not want to dissect the deep fascia for fear of damag-
ing the neurovascular bundle.12 Injury of the tibial
nerve that can be directly related to the SEPS proce-
dure was not seen in our patients. This is probably a
result of consistently avoiding the use of electro-
cautery. In our experience redone perforator surgery
is technically more demanding than a primary SEPS
procedure. It is relatively easy to enter the subfascial
space proximally. However, the procedure becomes
more difficult the further distally the subfascial space
is explored. We had a conversion rate of 10.5%
caused by diffuse bleeding or extensive scarring.
In addition to these technical aspects of SEPS,
we found a high incidence of deep venous patholo-
gy and superficial varicosities (Table IV). In 10
patients incomplete dissection and ligation of acces-
sory veins in the groin had initially been performed,
requiring reexploration of the saphenous vein stump
and its tributaries.
Our experience with redone SEPS shows that an
exact surgical record can be quite helpful when per-
forming endoscopic perforator surgery. Exact data
on how the first procedure was performed, how
many perforators were ligated, and which anatomi-
cal details were found intraoperatively were missing
in all patients.
All patients required postoperative oral analgesic
agents. Comparing the patients undergoing SEPS in
Table III. Perioperative data
Operating time (min) 90.2 (60-160)
Endoscopy time (min) 49 (30-76)
Perforators (No.) 3.4 (2-6)
Analgesic agents (days) 2.1 (1-10)
Hospital stay (days) 1.9 (0.5-8)
Operating time, Total operating time; endoscopy time, period of time
required for endoscopic perforator disruption only; analgesics,
number of days the patient was given an oral pain medication; hos-
pital stay, length of postprocedural hospital stay. Only a small num-
ber of operations are performed as an outpatient procedure.
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our department with those in whom superficial vein
surgery only was performed, SEPS seems to be more
painful in the immediate postoperative period. This
is probably especially true for redone procedures.
Eradicating all perforators in a leg with CVD is
probably an impossible task. This is particularly true
for paratibial perforators, which can be difficult to
detect and ligate endoscopically unless the paratibial
fascia is incised or the soleus muscle is separated
from its tibial attachment. Because there is no defin-
itive test to evaluate the contribution of incompetent
perforating veins to total venous insufficiency, we
routinely ligate all perforating veins encountered
during subfascial endoscopy combined with superfi-
cial venous ablation. In our study, correlation with
preoperative duplex scanning was worse compared
with other studies. There is still a certain observer-
dependent variability that might explain this phe-
nomenon.13,14
We cannot entirely rule out the possibility that our
results are biased because this is only a single-institu-
tion study. Valid data can only be obtained when per-
forming clinically controlled multicenter trials (eg, as
part of the North American Registry) addressing par-
ticularly the role of SEPS in patients with recurrent
varicosities or as a redone procedure.15
In contrast to the results of the North American
SEPS Registry, we did not find an equally dramatic
improvement of the CEAP-derived scores. This can
probably be explained by the fact that only patients
with advanced stages of CVD were treated, and the
patient cohort was older, with a significant number
of patients having deep venous pathology, including
four patients with a combination of obstruction and
reflux. Because 52% of all patients treated presented
with class 6 symptoms, a progression any further
than to class 5 could not be expected. This is anoth-
er explanation for the moderate changes of the
CEAP scores.
Another reason for recurrent symptoms or ulcers
in patients with chronic venous insufficiency is deep
venous reflux.13 Excellent results have been achieved
with the use of valve repair techniques in primary
insufficiency or axillary vein transfer in patients with
postthrombotic syndrome.5,16,17 We still have to
prove that by using a combination of SEPS with a
valve repair procedure performed simultaneously, a
redone operation later in life becomes unnecessary.
This is a concept that could mean improved patient
comfort, better long-term results, and accelerated
relief from symptoms.19
Major technical aspects of SEPS, particularly if it
is performed in highly symptomatic patients, have to
include complete dissection of a septum intermuscu-
lare if present and incision of the deep posterior fas-
cia. By using currently available endoscopic technol-
ogy with or without CO2 insufflation with single- or
dual-port access, it should be possible to incise the
deep posterior fascia safely without injuring neu-
rovascular structures.19
Other major reasons for treatment failures in this
group of patients were concomitant pathologic find-
ings, such as incomplete eradication of superficial
varicosities. This was particularly true when consid-
ering the large number of patients in whom redis-
section of the thigh after saphenectomy or saphe-
nous vein ligation was necessary. We do not know
whether a reoperation directed at the superficial
venous system only would have sufficed. It was jus-
tified in class 5 or 6 patients to choose a more radi-
cal approach combining superficial venous surgery
and redone perforator disruption to spare the
patient a third operation in case of treatment failure.
Our results prove that redone endoscopic subfas-
cial exploration is technically feasible and can be per-
formed safely. More importantly, it is shown that
SEPS is only beneficial if certain technical and
anatomical aspects are considered and sufficient sur-
gical expertise is available.
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